Four large aperture superconducting dipole magnets have been installed in the High Energy Unseparated Beam at the Brookhaven AGS. This beam services the Multiparticle Spectrometer (MPS) facility. The upstream two magnets are mounted on a sliding base so that they can also be used as part of beam A3. These two magnets have been in use since the fall of 1976 and all four magnets were in operation by the end of that year. The magnet power supplies are computer controlled by the same system that operates the conventional beam line magnets. In this paper the operating experience with these magnets, their refrigeration system and the associated instrumentation is summarized.
INTRODUCTION
The magnetic design and construction details of the dipoles have been covered elsewhere.1-3 For convenience some of the principal parameters are recapitulated in Table I . Operational information is contained in a departmental technical note.4 dewar vacuum, seal pressure and refrigerator engine speed are also connected to the alarm system. The control and monitoring panel is shown in Fig. 6 with the alarm indicators on the right. 
INSTRUMENTATION
The electronic monitoring system is designed to control the system over long periods of unattended operation. All important magnet and cryogenic variables are alarmed to indicate any malfunction. A few critical alarms are interlocked with the power supplies and will shut off power if tripped. The magnets are clamped with room temperature power diodes so that they will discharge slowly in the event of a power failure. Each magnet has sensors for helium level, main current lead voltage drop, lead cooling gas temperature and cryostat pressure. The low liquid level sensors and lead monitors are interlocked with the power supply. The positions of the sensors on the magnet assembly are shown in Fig. 5 . A large number of other variables such as
OPERATING EXPERIENCE
The refrigeration system acceptance tests were performed in March 1976 and since that time it has logged more than 3500 h without major difficulties. The first two dipoles were installed in August and first operated in beam A3 in September. The second pair of magnets were first energized in December 1976. Some difficulties were encountered with the cryostat vacuum of the last magnet which was assembled from the "remaining" pieces of the four "identical" units. While the quality of the vacuum in this dewar is not nearly as good as that achieved in the other vessels it is stable and does not contribute significantly to the heat load. The total heat load seen by the refrigerator under normal conditions is approximately 550 W at 4.5 K. Of this,the magnets represent about 400 W (100 each) and the transfer lines and storage dewar,the remaining 150 W.
